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DETAILED ACTION 

1. This office action is in response to application 10/635283 file on 08/06/03. 
Claims 1-29 remain pending in the appUcation. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-29 are rejected under 35 U.S.C. 102(b) as being anticipated by Khouja et al. 
(US Patent 6345379). 

3. As to claim 1, Khouja et al. teach a power estimation system, comprising: area data 
associated with transistor gate area of at least one unit of a circuit design (see fig 2B col 4 lines 
51 to col 6 lines 64); and a power estimation (see col 10 lines 15-19) engine that determines a 
relative estimation of power for the at least one unit of the circuit design based on a 
predetermined correlation that characterizes device power as a function of transistor gate area 
(see fig 2 col 10 lines 15 to col 1 1 lines 35 and col 4 lines 51 to col 6 lines 63 and col 23 lines 4 
to col 25 line 38 and col 37 line 56 to col 39 lines 58). 

4. As to claim 2, Khouja et al. teach the power estimation engine determines the relative 
estimation of power by employing at least one coefficient that characterizes device power as a 
function of transistor gate area (see fig 2B col 4 lines 51 to col 6 lines 64 and col 23 lines 4 to col 
25 line 38 and col 37 Une 56 to col 39 lines 58). 



Application/Control Number: 10/635,283 Page 3 

Art Unit: 2825 

5. As to claim 3, Khouja et al. teach the at least one coefficient defining a substantially 
linear relationship between device power and transistor gate area, such that the at least one 
coefficient includes a multipUer coefficient and an offset coefficient (see fig 2B col 4 lines 51 to 
col 6 lines 64 and col 23 lines 4 to col 25 line 38 and col 37 line 56 to col 39 lines 58). 

6. As to claim 4, Khouja et al. teach the relative estimation of power is based on a 
determination of static power and dynamic power (see col 2 lines 65 to col 5 Unes 64). 

7. As to claim 5, Khouja et al. teach the relative estimation of power is based on a 
determination of gate leakage power (col 10 lines 20-34). 

8. As to claim 6, Khouja et al. teach the area data comprising high voltage threshold (HVT) 
transistor gate area data and low voltage threshold (LVT) transistor gate area data (see col 4 lines 
50 to col 5 lines 63). 

9. As to claim 7, Khouja et al. teach the power estimation engine employs a first 
predetermined correlation of power based on HVT transistor gate area data that characterizes 
HVT device power as a function of HVT transistor gate area and a second predetermined 
correlation of power based on LVT transistor gate area that characterizes LVT device power ms 
a function of LVT transistor gate area (see col 4 lines 50 to col 5 lines 63). 

10. As to claim 8, Khouja et al. teach the first predetermined correlation being a first set of at 
least one coefficient that characterizes HVT device power as a function of HVT transistor gate 
area and the second predetermined correlation being a second set of at least one coefficient that 
characterizes LVT device power as a fiinction of LVT transistor gate area, the relative estimation 
of power for the at least one unit of the circuit design is computed by adding the power 
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determined for the HVT devices and the power determined for the LVT devices (see col 4 lines 
50 to col 5 lines 63). 

11. As to claim 9, Khouja et al. teach the estimation of power for the at least one xmit of the 
circuit design being further computed by adding a gate leakage power estimation based on both 
the HVT transistor gate area and the LVT transistor gate area and a third set of at least one 
coefficient based on a predetennined correlation that characterizes gate leakage power as a 
function of HVT transistor gate area and LVT transistor gate area (see col 4 lines 50 to col 5 
lines 63). 

12. As to claim 10, Khouja et al. teach further comprising an area calculator that generates 
the area data by analyzing a netUst provided by an optimization tool (col 1 1 lines 36-63). 

13. As to claim 1 1, Khouja et al. teach the area calculator and the power estimation engine 
cooperate with the optimization tool to generate a plurality of relative power estimates based on 
a plurality of circuit sizing instances of the at least one unit of the circuit design, the plurality of 
relative power estimates having a relative relationship to one another based on the predetermined 
correlation (see fig 3-5 col 10 line 31 to col 11 lines 35). 

14. As to claim 12, Khouja et al. teach, the correlation of power with respect to transistor 
gate area is determined by analyzing power data and associated transistor gate area data based on 
a plurality of instances of at least one circuit design type (see col 4 lines 50 to col 5 lines 63 and 
background). 

15. As to claim 13, Khouja et al. teach a system for determining an estimation of power for at 
least one unit of a circuit design, the system comprising: a first power estimator that determines 
an estimation of relative power associated with high voltage threshold (HVT) devices by 
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employing an HVT transistor gate area calculation and a predetermined fixnctional relationship of 
HVT transistor gate area to HVT device power (see fig 2B col 4 lines 51 to col 6 lines 64); a 
second power estimator that determines an estimation of relative power associated with low 
voltage threshold (LVT) devices by employing an LVT transistor gate area calculation and a 
predetermined functional relationship of LVT transistor gate area to LVT device power (see fig 2 
col 10 lines 15 to col 1 1 lines 35 and col 4 lines 51 to col 6 lines 63 and col 23 lines 4 to col 25 
line 38 and col 37 line 56 to col 39 lines 58); and an adder that adds the relative estimation of 
powers fi*om the first power estimator and the second power estimator to provide a total relative 
estimation of power (see fig 2 col 10 lines 15 to col 1 1 lines 35 and col 4 lines 51 to col 6 lines 
63 and col 23 lines 4 to col 25 line 38 and col 37 line 56 to col 39 lines 58). 

16. As to claim 14, Khouja et al. teach further comprising a third power estimator that 
determines an estimation of relative power associated with LVT and HVT device gate leakage by 
employing the LVT transistor gate area calculation and the HVT transistor gate area calculation 
and a predetermined functional relationship of LVT and HVT transistor gate area to gate leakage 
power, the adder further adding the relative estimation of power from the third estimator to 
provide the total relative estimation of power (see fig 2B col 4 lines 51 to col 6 lines 64). 

17. As to claim 15, Khouja et al. teach the relationship of HVT transistor gate area to HVT 
device power being a linear relationship and the relationship of LVT transistor gate area to LVT 
device power being a linear relationship (see fig 2B col 4 lines 51 to col 6 lines 64). 

18. As to claim 16, Khouja et al. teach the power estimate of the first power estimator 
comprising a HVT static power estimate and a HVT dynamic power estimate and the power 
estimate of the second power estimator comprising a LVT static power estimate and a LVT 
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dynamic power estimate (see col 2 lines 65 to col 5 lines 64), the first power estimator and the 
second power estimator employ dynamic and static weight factors in determining the weight 
associated with the static and dynamic power estimates (see fig 2B col 4 lines 51 to col 6 lines 
64). 

19. As to claim 17, Khouja et al. teach further conq^rising an area calculator that generates 
the LVT transistor gate area calculation and the HVT transistor gate area calculation by 
analyzing a netlist defining the at least one unit of a circuit design (see fig 2B col 4 lines 51 to 
col 6 lines 64 and col 1 1 lines 36-63). 

20. As to claim 18, Khouja et al. teach the area calculator analyzes netUsts associated with 
circuit sizing instances of the at least one unit of the circuit design generated by an optimization 
tool (see fig 2B col 4 lines 51 to col 6 lines 64 and col 1 1 lines 36-63). 

21. As to claim 19, Khouja et al. teach A power estimator, comprising: means for 
characterizing power as a function of circuit transistor gate area (see fig 2B col 4 lines 51 to col 6 
lines 64); means for generating transistor gate area calculations for a plurality of circuit sizing 
instances associated with a circuit design (see fig 2 col 10 lines 15 to col 1 1 lines 35 and col 4 
lines 51 to col 6 lines 63 and col 23 lines 4 to col 25 line 38 and col 37 line 56 to col 39 lines 58); 
and means for computing relative power estimates of the plurality of circuit sizing instances 
employing the transistor gate area calculations and the characterization of power as a function of 
circuit transistor gate area (see fig 2 col 10 lines 15 to col 1 1 lines 35 and col 4 lines 51 to col 6 
lines 63 and col 23 hnes 4 to col 25 line 38 and col 37 line 56 to col 39 lines 58). 

22. As to claim 20, Khouja et al. teach the means for characterizing power as a function of 
circuit transistor gate area comprising a first characterizing of power as a function of high 
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voltage threshold (HVT) transistor gate area, a second characterizing of power as a function of 
low voltage threshold (LVT) transistor gate area, and a third characterization of gate device 
leakage power based on LVT transistor gate area and HVT transistor gate area (see fig 2B col 4 
lines 51 to col 6 lines 64 and col 1 1 lines 36-63). 

23. As to claim 21, Khouja et al. teach the means for computing relative power estimates 
comprising computing relative power estimates associated with HVT transistor gate area, LVT 
transistor gate area and gate leakage transistor gate area (see fig 2B col 4 lines 51 to col 6 lines 
64 and col 1 1 lines 36-63 and summary). 

24. As to claim 22, Khouja et al. teach the means for computing relative power estimates 
computes relative power estimates for both static and dynamic power associated with both HVT 
devices and LVT devices (see col 2 lines 65 to col 5 lines 64). 

25. As to claim 23, and 29 Khouja et al. teach A power estimation method for a circuit 
design, comprising: calculating the transistor gate area associated with a circuit design (see fig 
2B col 4 lines 51 to col 6 lines 64); and estimating relative power by confuting a predetermined 
characterization of power ms a function of transistor gate area (see fig 2 col 10 lines 15 to col 1 1 
lines 35 and col 4 lines 51 to col 6 lines 63 and col 23 lines 4 to col 25 line 38 and col 37 line 56 
to col 39 lines 58).. 

26. As to claim 24, Khouja et al, teach the predetermined characterization of power as a 
function of transistor gate area being a substantially linear relationship that employs at least one 
of a multiplier coefficient and an offset coefficient to define power as a function of transistor 
gate area (see fig 2B col 4 lines 51 to col 6 lines 64 and col 23 lines 4 to col 25 line 38 and col 37 
line 56 to col 39 lines 58). 
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27. As to claim 25, Khouja et al. teach the estimating relative power by con5)uting a 
predetermined characterization of power as a function of transistor gate area comprising 
computing a first predetermined function of power based on high voltage threshold (HVT) 
transistor gate area for high voltage threshold (HVT) devices and by computing a second 
predetermined function of power based on low voltage threshold (LVT) transistor gate area for 
low voltage threshold (LVT) (see fig 2B col 4 lines 51 to col 6 lines 64 and col 1 1 lines 36-63 
and summary). 

2& As to claim 26, Khouja et al. teach the estimating relative power by computing a 
predetermined characterization of power as a function of transistor gate area conq^rising 
estimating power by computing a third predetermined function of gate leakage power based on 
transistor gate area for both HVT devices and LVT devices (see fig 2B col 4 lines 51 to col 6 
lines 64 and col 1 1 lines 36-63 and summary). 

29. As to claim 27, Khouja et al. teach, the first predetermined function of power and the 
second predetermined function of power compute both static and dynamic power based on 
weights associated with both static and dynamic power (see col 2 lines 65 to col 5 lines 64). 

30. As to claim 28, Khouja et al. teach further comprising repeating the calculating the 
transistor gate area associated with a circuit design and the estimating relative power by 
computing a predetermined characterization of power as a function of transistor gate area (see fig 
2B col 4 lines 51 to col 6 lines 64 and col 23 lines 4 to col 25 line 38 and col 37 line 56 to col 39 
lines 58). 
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Conclusion 



3 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh C. Tat whose telephone number is (571) 272-1908. The 
examiner can normally be reached on 7:30 - 4:00 (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mathew Smith can be reached on (571) 272-1907. The fax phone numbers for the 
organization where this application or proceeding is assigned are (571) 273-1908 for regular 
communications and (703) 305-343 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-1782. 



Binh Tat 
Art unit 2825 
November 13, 2004 





